Transplantation of culture expanded bone marrow cells and platelet rich plasma in distraction osteogenesis of the long bones.
Longer treatment period in distraction osteogenesis (DO) leads to more frequent complications. We developed a new technique of transplantation of culture expanded bone marrow cells (BMC) and platelet rich plasma (PRP) in DO of the long bones. Retrospective comparative study was conducted between the bones treated with and without BMC and PRP in DO to assess the efficacy of this new technique of transplantation. Ninety-two bones (46 patients) that were lengthened in our hospital and followed up until removal of the pins were divided into two groups according to the cell (BMC+PRP) treatment. The BMC-PRP(+) group consisted of 32 bones (14 femora, 18 tibiae) in 17 patients (10 boys and 7 girls), while the BMC-PRP(-) group consisted of 60 bones (25 femora, 35 tibiae) in 29 patients (13 boys and 16 girls). The clinical outcome including the age at operation, amount of length gained, the healing index, the delay in consolidation, and complications were compared between the two groups. The healing between the femoral and the tibial lengthening was also assessed. The average age at operation was 15.8 years in the BMC-PRP(+) group and 15.5 years in the BMC-PRP(-) group. Although there were no significant differences in the age at operation and the length gained between the two groups, the average healing indices of the BMC-PRP(+) group in short stature and in limb length discrepancy were significantly lower than those of the BMC-PRP(-) group (P=0.0019 and P=0.0031, respectively). A delay in consolidation was seen in 45% of the BMC-PRP(-) group but never observed in the BMC-PRP(+) group (P<0.0001). The rate of complications was 23% of the BMC-PRP(-) group and only 6% of the BMC-PRP(+) group (P=0.0406). The femoral lengthening showed significantly faster healing than the tibial lengthening by the BMC and PRP transplantation (P=0.0004) In conclusion, transplantation of BMC and PRP shortened the treatment period and reduced associated complications by accelerating new bone formation in DO.